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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device and its manufacturing 
method which can prevent deterioration of 
element characteristic and reliability which are 
to be caused by phenomena that a trench filling 
insulating material which is protruded in a 
protruding shape is largely hollowed from its side 
surface, and a trench top corner part of a 
semiconductor substrate is exposed, in a 
semiconductor device of a trench insulating type 
and its manufacturing method. 
SOLUTION: A trench is formed in an element 
isolating region of a semiconductor substrate 10, 
and the inner wall of the trench is covered with 
silicon oxide films 20 and 24. The inside of the 
trench is filled with a CVD oxide film 26 as 
trench filling insulating material. The upper part of the CVD oxide film 26 is 
protruded in a protruding shape from the surface of the semiconductor substrate 
10 of an element forming region, and the sidewall of the protruded upper part is 
covered with a silicon oxide film 24 as a barrier insulating film whose etching 
resistance is higher than that of the CVD oxide film 26. 
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2 *>BJMtarc-*> 6 r £ £4#jgS: t i--5^^fi„ 
[»**3] fil#^lfE«cO¥«#&«(;*S^T, 

£ tlT ^ -5 *»#i£«<n*{j6#ifc-Cfco T , 

LT, *^-^SIffiJsE(cMpSBSrffML7tm, ffilSMnSB 
T, Btrffi h ^>^«-^-rS^2coiigi: % 

asitwKv ^< y rift»BSS:?efiei-4JB 3 win t , 
sinewy Tt&mmt^ti snufe h u-^p^^gfiiE h u> 

*3<^T, 

ftute^V KIMUIt£ Lt, $ l <7)|ft<bJ*&fflt\ 
*ulS^3coxaSt^HulE^4coXS!45, StlSE h 

^tfm&±m\z# y -y y => >m&Mf& u wie* y -> y 

= >KSrS\^fbLTS{JlE/<y Tffi^flli LTO|g2cr>g£ 
fbJ»£itUfEIB 1 WBEftffllJ; HKML, ffilE h u-v 

3<r>ffltm&Mi$.Lxm%e.m2<F)mikmfrt)ti:z>ffi&. h 



E» 3 wSMbK&T/fltrEJB 2 coggfbH^Wgl&i; Lti 
iE®2<ogHb!g^k&£mrfe h ^ >iM*)(Ci!fj!El?3 cogf 

*il^T, 

mmmt lt^ss 2 OTggfkdi^Buiam 1 c^^fbuiJ; 9 1 

J¥<ffM1-5xmTfc9. 

StrtE*4WXS*s, Bute h u^^#tfS*±E!CHU|E 
M-yf»S»»t LT^3 60®efk)K^figLTH«i 

es{bims^Ku-t-s« T-HuiEm 3 ^nfioiAtmie 

JB 2 coif f Sr L T BufE^ 2 <7>g£{ blf « > ?> /f 5 
milE h L->^P* ; lfCHtJlEm3co^b)!I^#$-ti:.5XmT 

h ^y^m^mm^ 9 "b^-y^v^ffitttco^i^^y r 

MMtn ^ LTcoaibWSr^i-SXgTfc 9 , 

h ^^^%t%mmnt LX<r>&2(nmikm&Bf&.LXfiii 
E^fblR^^^SHtifE h L-v^-f^i^ffltoiA^, HuE^y 
>>y 3^»Bj!iS»ttS-t-5*T-BiIiaS2c75^bSfSt/HlJ 
fE^fb«i^W«l^*LTsufESfbH^^^5HiIfe h u>- 

[»*JS8] t»*«4lE*w^^gcoSS^j£(i 
fc^T, 

i!u!e®2cox*Ic7)f&, HtffE^3coxf5co9fI!;, HnfE h u 

UttiLfcft, SitiLTl^BllfE M^^cort^St^fifllE 
h u->^ h y/=-t- a5<7)mi!5##fr*«*B*^K 
<bLT, IWbil<rJ!5flft-*-6Xa«r#i-SitS:Wtt-J- 

[0 00 1] 
[000 2] 
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[0003] «t, h u >^mm^mmMo s f 

ET (Metal Oxide SeraiconductorField Effect Transi 
stor ) wKig^S:^ Ell 4~I2 2 3coXg»f®l2l^ 

m^x&wirz* mx.i-£mmiki/» ^vs^^'is* 
m&mm5 omw&mmtLx , ->y =>>mitm (s i 

0 2 SI) . ^t>**/<y K»ftK5 2 SE 
(1, r.cO/Ny KS£{yi5 2±(I^y 3>SfklK5 4£® 

gffcBi (S i 3 N 4 flf) 5 4frbt£Z>mmWk$: : fcf$.-tZ> 
(m 1 4 #B8) . 

[0004] *l ->!J3 >g{tJH 5 4 ±{C jfc* Lit 

ztnm^-wm^m^mm-rh \-m 5 6^ 

I E (Reactive Ion Etching ; Slt+t'f vf-'s 
V) iixlz «fc 9 N va^tlS 5 4X^*7 KBMsflt 5 

«<0->y =>>-afkfflt5 4W^y KBMUBI5 2£-ssi- 

Sr«m$-tt-4 (H l 5#JH) o 

[0 0 0 5] *^T\ hiSeSr^SLfct, > 

y 5 4 £-7** i Lt, g3P9irt(cSI±|Lfc 

xm f> * J F#«IE«<oiN*ft:&IK 5 0 Affile h u 
5 8 %l&f8.iTZ> m 1 6 #BB.) „ 
[0 0 0 6] Sl^, 9x-n^yfy?'Sia^ * 

^(SlI^yf-v^Lt, K»[bBl5 2*5 h U> 
^5 8{Mas*»P)**|6ncx.<*P>ix/rffi^S:J|g^U h ^ 

ffi&<r> b u>f bys*=> — g|5B£gtti£-£.5 (Hi 
7#BB) „ 

[0 0 0 7] &i^T\ HM»{b«iaSrtTl\ WlllBiL 
fc^jgttStg 5 0*E, gp-tb h 5 8 coffili&T/Ig 
E (£17, wftfeSriitfrc rftHj £i,>-5) fot|;h 

fr%ibZ> (H l 8#bb) o 

[0 0 0 8] &I^T\ CVD (Chemical Vapor Deposit 
ion : ffc^tfjM+BJ&ft) ft(-<t r J > H-yf 5 8 £"£tr 
SMI!:CVDilbS6 6^ML, "cOCVDISfb 



B16 6iZi.-oX b u>f 5 8£it#>iAtr 0 #:}o, -cot 
hi/Vf h y^-t- tlBi&&<n'<v K»[bM5 

3fc«£;ft5 (Ell 9#BS) „ 

[0 00 9] j^^t, CMP (Chemical Mechanical Po 
lishing : {tmtfiiWMffimm) SHJ;«5» CVDBMsW 

6 6&¥-m;Mm&£Lx. ->y 3>-^sf5 4*B£ 

H5 4£CVDffiKbl|g6 6 c7)$Fg(i*H--5;*. h L 
-C^ffl-TS (El 2 0#B8.) o 
[0 0 10] iik^f. fry V D ^Wtm&m^^Zv-^v h 
^^•^V^'fei-J; v-U = vgifcliil 5 4 S-siy^?" 
l^5fei-5„ :Ut, 3f ^tTM«#cd^#*;& 5 0* 

(El 2 1 #BS> „ 

[0011] ik^T?. h^iy^^^lzj; fJ/N's/ Kit 
fb8l5 2^iSLt, T«fi^^#1*S« 5 0«ffi*ltttl 

^1$(7) h t^>?-|fe»»«S:^$-frS 0 
[0 0 1 2] /ifc, -W/^ KKfbH5 h^i/ 

iig7) ; 7ct^CVDg?ft;IS6 6 60i£b7^*t!^tBLTV>5 

^*$ixSo ztntzab. b u-v^ |> jz/n- SCBifi^ 
cOCVD^bl)l6 6&t>'->!J a>-g?fk)!S6 Otiyfy 

O^gtH^tiS ®2 2#M) „ 

[0013] &i/>T\ *^^««co^3|tfr»ffi 5 0± 

(C3ij/^>^$tL, h l^Vf h yZf=>~ j—MB(D¥m 

<*StS5 0{iJS^^#<Bl±S$^S - 

[0 0 14] «^T, Se^JBjaiHWW^flsStESO* 
E SrJJMMb Lty-h ^{b81 6 8 £ffM L 7t % . Z(D? 

- bmitme 8±iz#v 'yy.axmt>*t>t£Z>7- bmm 

h«ffi7 0 ?r-^^ ^ i L"C, X^Afl«0>^i«flcSK 
5 0lcF^S^7F^-Y^>^iiJR^(i^ALT. ffife<r> 

[0015] -o l-c. m+ftmmmcn h^fss^ 
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zti<b—M<»y-x/ h*W ^0^7 2|d«£*i/if L -r 

f— vmm 70i t^^^smo s f e t 

[0 0 16] 

co v h ^ — SBBSrSttiS* (H7# 
PS) > iK^T, h 5 SrtliSo: h h 2/7° =■ 

— r- sbb conta 5 0 mmzmmt l 

T, dcO#>gM$gl&5 0<O h L-yf I- y/n- j-— gpB 
co^ff$^$r^L*6T^5 (E118#PS) c 
[0 0 17] dtu^ d contests 5 Oco h U>f h 

tioty- dcoy- 

h U->^- h 5/7*3-+— &Bld^T/W5fft(dj5Sg{fc 

*>5fctf>, ^-to^*frSte5 OCO h U^-f- h 5/7*3 — f- 
-Ma<nfiM1k&%ihXt6£. y— MJffkffllw^SfW* 
MWWfcSrlRfn LT, MO S F E Tco^tt^f ffitt<o#ffc 

[0018] L7>>U HI 1 7St>*Hl 1 8!-^$ix-5 <£ 5 
Id, h u>-+5 8ft{d(fflIi>5SgtHLTi/>.5^5/ KgfffclH 

IdioT h U>+5 8 £S46iAtfPSId, 5 0 

tmzmc*. <* b*Lfca*ic t -i&ft (causes 5cv 

DBMtBS6 6!JS5fc*$ftT (Hi 9 -HI 2 1 #88) , d 
cog|5#ld:f3tt 5 > ^¥H4li§ifr ft t co t ft 5 0 

[0 0 19] -<F>tztb, 7-f hxyfy/|;j; fj/s'y K 

»{t«5 2 SrUftSi-SRHc, dco/^ KB£f til 5 2 «fc "J 
t> ^ y ^ > 7"&m** #fcv nmitm 6 6 cod^id 

{Z^yfS'fZK. Mid h l^yf h SBBifi 
#<75CVD»{fcfll6 6XU'vy 3V|t{bB«6 0 fciyf 

dco huyf h ^=-t 
-gBBco^ig&glgs 07)S||(ULTLi9 (H2 2# 

[0 0 2 0] *^Rg«*<75i|i#«£Stt5 0±«d 

— ttfcgt&Bj&U 4*>&A%'&ft-r>tz'& y dco 
xsi—mtm&yJ V^y?-'sv*',z£ 9 |&5fei".5Kild 
l>, *-?-»(ltl!H«i7>CVD»ftl»6 6 ii^-codlff^ld^ 



=^y?->y&tl. h h j/7*3 — $CB«75^*fls: 

££5 0l±2**#<«tHL-CL*5. 
[0 0 2 1] ^T, 5g^^61«cCOi)i^Stg5 0* 

#&*R5 Oco h h y-f^i— t— SPBId^y- hgg 

fb«6 87}SffM£n-5 0 ^U, dcoi:^. ?-io^#fr 
St£5 Oco M^yf h s/7*3— gCBco^$|5(±A«0b 

WBWb«r3^»i|Hl»+6wi:l±-C#i", MOSFETco 
[0 0 2 2] t:t-*isflit ±BMJBjS«i*T4$ 

nfct.co-c*#3<5. h uvf-^ntsco^^as^co 

!6*»*s-€-Wffl!IE*'e>*# < x.<*e>tLT^*<*:£«co h 
[0 0 2 3] 

[tSM£fi?&i-5/-i<0to#|§:] ±|EH®(±, WTco*^ 
0^ (d{£ 5 filfriiSrit w » jf Id «t o T $ ix 
•So Wh. f»*JSHd«5*#fl£««l±. 
SldffM$ia.7t h u-v^ldStoii^tLT^-5 h u>f 

It'fcot, h u>y?E«^#lco±^*^^il§EcOi|i 
**»S^tS76^£bff^ld?§ttlLTt5'y, -co^jgf$:S 

i ^< y r^stsiid £ o $ htv > 5 d t t -t 

[0024] dco«fc 5 IdftJfcJS 1 Jd«5#*flc|glHd*j 
^SfldJ;o-CSa$tLT^5d irllj; "J, Sl^-^coift 

idpsttr h ^>^ttmmm<n>timtf^y*f-^7'ztiZ} 

d t V Ttmm Id ± ot»fWRitt 5 d i: ^-aifgld 

i±ii-5di7)5ii7jit$tb5o t^oT> mz-izm^-mwn* 

*#S*E±{dMO S F E Tcoy- h»fbBIS:^fiS:i-S» 
i^<. MOSFET <0!|#tt-^m«14<0#{t#|£lt $ 
[0 0 2 5] &*J, JilESf 1 ld^5^jgf*^SIdio 

^-c, h ^>i-%^mmm^m i co^ksiTi^Ti o , /< 

y r*6»W7ls»s i <r>M\tWk£ *) m&&<r>m 2 co^bllx- 
fcSri:*s»B"C*>5. dcoij^-, Y^^^JtmmM 
RV'<V TmkM&tt-m \SlU%2 co6£<t;BI(±#ld±£ 
«ff^McoMit7"D -fe x ld33^T88 ldJBfiRBjSg<tie» 
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y^v^RttJise^Wfeixsyirt. /<y T^BUi: lt 
co|g 2 toWtitBHt b is'^fti&mmVok Lxcr>mi <r>m 

[0 0 2 6] ±E»*« 1 Kffii^fcftHfcltlwiS 

mmtfmtmx-hz ~ t t>&mxhz> 0 znm-th, b 

<b)!iii*i-^jS^fico^jg7 B n -fe * msi, ^xm%\zM 
jm^tmrnrnxih y , A«<nftt*K-?i*>£ - t i^«t y 

^Wtt«oli755#P>n-57^«>, /<y TlftByRi: LTCO^fb 

ach h \s^%m&®mt Lx<r>m{m<r>x-v^yiz 

■So 

[0 0 2 7] W*JS4l^5**fl£$S««0«!i6* 
£;ftT^£^##^<nM^*teT;iboT, 

> ^ l xm^mmmz wpatMLts, _ « hi □ 
fetuKiais. AxHbmmoan^ v^^^%mmmt 

[0 0 2 8] -C75J; 9!cff*ri4(lft5^#*^fi^M 
it^ffitC&l^Til, h L^>f rti, ^7 KIWI, 
RTJ«l6»IRffi!lS(w, h y^PHzmtbihts b u-i^jfc* 
iffeU^J; "J t^s/^v^ffittcoiii^^y rmm^fSL 

w*i)Kt:S««ffi*»p>i£b?E^^^a Lfi h u-^afetJMfe 
*g*coffi«(i/<y Tte^Ii^g^-fr-Sc if; J; y , /< 

Sot, «^«*^-«H«(ni|iaH*as«±UMOSFET 

coy- h«f{bB?sr^i-5»^-e*>oTt, v— vmt 
m<r>mffi&}t£mmik&m< zkt£<, mosfetco^ 



[0 0 2 9] ifc, »*Jl5(l«5^^ac0^it^ 

t, KiftWi^ Ltn <r)ffltm&m\,\ mmmt 
Lxmtmitm\,\ BMeseacoiezuflffliasuOTig 

ri\ b i-W-£#trgf*:£Elo-tfy <>y =j>«fc»j£ 
L, -<0/Ky ->y avmSrttlWfcLT^^yTlMMIi: L 
■C<nSf2W*fkffl!**l OlgteKJ; 0 t»< WL, h 
^*-*4t?**±ffiU h ^^ftmft&mVok LTcog? 

Srttfeii*. ^fbIl^E7l>5i|ttii-2)ST'm3WBg{bllIS 

mkLxtef&LtiWi2(r>mmz'<!)Tmmii£k its 
i\ z<r>m2<r>mitm(r>!i£m&s<y Ftemmt Lt»i 
i <F>fflkm<r>m&& n i>&< lt, /n°s/ b'&mm<r>m 1 

miz^vrmmmk Lx<nwi2cnm{km£:&%iz?m $ 

t y rmmmizx ot > <t # prune* 

[0 0 3 0] !S*rl6(l#5^*^M^«it*- 
iSi v< y r^tflii ltct>^ 2 co^fbll^^ i nwtitm 

u>^-^tsmw-±m\z b is^ftmmkmk Lx<r>m 

3co^rb^^LTM2c0^bK7)^*5 h uv^rt 
Srtltoji^., Sfblf^ffi^StBi-?) iTi 3 (nmitm & 
Xim 2 coK<bBf LTS2 o|WfcBtA»?,/j:5 K 

■f 6 c «t (e «t *j , hu >?-%4tMtktti tLT«ili«« 

y-&zmz>-£-ioitxKm Ltim2<nmi\:m&'< y 
K*fe»itcojsi nmitm&^y z>mi~* 

f-5t«te»^offl|g!c/< y rmmmk Lxcnm 2 enmt 

vztiz zk&y<v ri&mmi,z£oxn$m}kir&z.k 
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[0 0 3 1 J »*JS7K«a*i**£«<75*HS;fr 
LXtfl) is}) =>^IH£fflt\ m%Z%3<r>JLm\ b\»> 

K h I'J'T'WBUMMfei LToOfg2cog^t;i|£JFMLT 

LTSB2<7)SMdSI&ffl<»\ w<7)|S 2<7>i*{fcfflt<fc 0 
fciy ^:^»14*>«i y T*6»ttt LTffl 

\>\ /<y K18ftK£ LT<o&l WilfbilSracy^-^m 

a L7t h is^ftmumtonmstiz^ y rmmmt lx 

W^yfyj-'^ii £y< y Tte^IIlC J; oT»] 

[0 0 3 2] 4fc,-«*358lw«5i|£Wf*:SgJt<nWie*' 
JS6I4, ±E»**4lc«**Wft:Jfi«w»Jt*«6{c*5t^ 
X. B1JtelB2coi*lcof£, W8E!B3coiS(OB(i(i % 

t, i£jgi*gt5co h uv-f- ^— gB^rHtHLfc 

Itab Ltl^S h co|*ilg&o< hu-V-f- h y7*=> 

f£co b \s>*f- b y:7*= — f-mnftMlktffUibbti&t 

Vs X *) h ^ y > Affile co flit ^< U T^H^SffM e 

ix, z(n/o)Tmmm~ji^x¥mfcmm<n b uyf h 

[0 0 3 3] 

*&<w<r>nM<r>tem&m.mi-z a m 1 !i*3§^co— nag 
Mt&izffiz b is >-?-ii&&ftffi.m<r>Mo s f e T^^-riif 

EHT& 0, 12 ~H l 3 l <o h uv-^lfe 

^8tScoMOSFETcoKjt*&SrtftWi-5fc*t>coi 

swaia-c-ifca. 

[0034] b i i^^^ixsJ; -) ct^i±'*^ b b b-> y 
^vglStf^tfS^ig&gffi l 0co^-T-»ffllSHgclcii % 
#1*1**1$ 4 0 0 nmcO h U >?-fi>Bf&£ tlX& 9 , -t 



cOrtH(±->!j 3 >6${t:Bl2 0S.t>'->ll =>i*ibW2 4IC 

[00 3 5] -t IT, :<OCVDSf^2 6cO±g|5(i, 
^B^ffllSEco^i»fr51g l 0*S7)>e>i£b^(C^IUL 
T^5<t#(r. v i(DCVDmitm2 6co^aBLT^5± 
gCcOftiJigli, C VD»fb«t2 6 «t *) fcaiy^-V^BttW 

i«t^<y ri6»fflt t lx <?>'>!) =>>-mikm2 4iaot 

hu>^rti;**$ilfcCVDiSMklB2 64p^«fc9 x » 
^JFMffl«co h u y^-l&mftMfrteZtiX^^,, 

[0 0 3 6] 3xfc, -CO h u-V-^lfia^BSiXfcSlfT-Jg 

f&Ztiflv-x/; b'\"0-ffl$.3 2 ztvb-*fcoy 
K l^V >•«« 3 2 ll«E**Lfcf-r 3 4 ± 

icy- hftfbifll2 8^^LTJFM$tL7ty- htl3 0 
i75»ib«^$tL5MOS F ET75SffM$^Ti/^ 0 -9 
LT. h U^^^gfMcOMOS FET«^nt 

[0 0 3 7] ^(C, [2 1 co h U^^ffi^SIMcOMOS 
FET<n«jg*«feSr, i2~113Srffl^trat5„ 
W*.HHMMkS/!J =>»«A>P>*5##frS4El O^ffi 
Srai»[kLT, Witi-imZ 2 0nmgS(O/v KttftJI 

I 2«rffMi--5„ III, "co/'y KS?ft:l®l 2±(', #j 
ittfff* 2 0 0 nmlt(7)->y ^>SfbK 1 4«r*#?K 

Lt. KlfKbRi 2M->!)=^ifk 

II 4*'feJSc4«»M«:JBBKi-5 (i2#I) . 

[0 0 3 8] &\,^X\ is!) =i>m.{tmi 4i!:u-^ h 

T, -CO^ff$/5Km*^ffiS-r5 l'-^ hg 1 6 

Em~x <o, •>])=* ^mitm 1 4 b°mitm 1 2 

^StSB«<o->y 3>SfkiKl 4»ot/<y KBMkBSi 2 
Sr JTiii" 6 P as&JfcjS L . r co F^ p »rt IC ^*ffSS 
1 0 3cE£iIt±i£-tJ:S (H3#M) „ 
[0 0 3 9] ft^t, hlie&iSU:!, 

m*ftMmt$<r>¥mfc&m 1 o^ji^wi^s'^vrL 

SS(CfiRJ^Ii?|g$ 4 0 0 nmCO h 1 8 5:Wt5 

(H4#Bg) „ 

[0 0 4 0] ii^^T-, 17=3/ S oiy ^-V^&lctfJ , ¥ 

1 0 i -> y 3 vfiitw 1 4 t ii±T^»Six. 

h 1 8rtmsiM7j5gtH LTV^Ay KSfftttl 2 

Sr^(6]!lCT^.«2 0 nmi|i-/fy/t5, " 5 L 
T, /<y KttfkMl l^yf 1 8<»Jii7i»ib#|7J(^(r 
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[004 1] &i^T\ MKfbteafirfTl \ ^IwdttlL 
fc^ag^Stg 1 0*B, HP*> H/>f 1 8F*3l£&tf h U 
^fhy^a- f-»AO#|#fflSi 0*ffi£j?*&$<b 

«e^HSt c t I ir*j^-ca« i o o o c c<nl)m&fio h(F> 
i:1-5o - 5 L-C, ^*#gtS 1 Oco h i***- b V?^ 
—i—MA<r>ji\W,lfc$;%tbZ> (H]6#Ba) „ 

[0 0 4 2) ft^f, CVDftiaO. hU^f 184 
^tf*fr±BI3Jx.UJi* 2 0 nmSS^/f U ->!)3> 
IK 2 2£^J5jc1".5 (H7#flS) o &i^T\ ^co#y>y 
= X^2 2£?&®HbL-C, J¥£ 4 0 nmiSiO/<y T*g 
L-C»->y ayi(Ul2 4£7&fiSH-5 (12 8# 

SB.) „ 

[0 0 4 3] &l^T\ HDP (High Density Plasma ) 
CVDffl: < t'9 > h U>^1 8£^£f»$:£E(C#IJ;if;£ 
J¥£ 6 0 0 nmgjgco h \s>^%m$mmh LTWCV 
Dg£fbSl2 6£rffMU CCOC VD6§ft:Sl2 6 ilioT 

(@9#I) „ 

[0 0 4 4] &I^T\ CMPSiai CVD^kJH2 
6(7)»>bCVDW2 6»t)t->!J =->mitm2 4 

4(4, CVDg£fk;J)il2 6St/->U 3 VggfbJBI 2 4 «fc 9 t> 
CMPmit^fl^vy-Sb. -flfcCVDBKblt? 6&t>* 
->y 3V»|tR2 4<7)CMPK*H-5;* h ^/"i: LT$S 

sii-^o — ? L-T, ->y =>^mitm2 At^hta b u> 

^ 1 8rtco^.(c h ^>7-3t.m$Mty)t LTC0CVDfi£fb 
512 6 -5 (010 IMS) . 

[0 04 5] #Cl^T\ * j-h!) ^ISfK^ffll/^ 7 ^ y h 

^5 it, «^-ffMfis«cn^frs^ i o&- 

#fflMl*£o huxfl 8l*jlc**£;Jx;fc h i^>^±Jt*6 
*«j«t L,T<0CVD8Hbflf2 6co±gB£-, ^cD^Jffi*S/< 
yTiWi LX<T>is<J a^mi\M2 4(C«toT&?8$ 

£-£5 (H l l#JH) o 

[0 0 4 6] &i/>T\ 7 -Y b^vf^r^X *)'<y KK 
fbKl 2 4iiLt, Ttico^frStei 0*B£-SItti 

[0 0 4 7] "CV^y KiSftBSl 2cOv-< h^y 

?->?<nm^, b is^T-ftm&gktot LTcDCVDStfb 
>g£{ bis? 2 4t'*s' bmtm i 2 <t mmigom y ^ > y 



iis-c^s^v^fts^ ->y 3 >m<tm2 4 mm 

tlTTit^#4M«l 0*ffi^gt±iLfc©Pt(C*J^T 
t, CV vmtWk 2 6 ftlJgCO •> y ^ VlMfcR 2 4 I4££# 

[0 0 4 8] ;^ Lt, b'mtWkl 2<r>ocy^^^ 

i^sco^ir, ->y a^»ft«2 4*scvD»{bBt2 em 

fbBl2 KIMbWl 2*>? ? £bff^!l??tULT^5 

^SJxSwilMci' (til 2#fl8) . 
[00 4 9] *^T-, StS^-Jg^flRljeW^frStS 1 0± 

sic i 9 , ^s»f*s« i o icmm<r>^mm-( *^&mtn 

^com, 5^ Fx 7 fy^!; J; 9 ^./u— I^bSl^l^*-T 

life. ^^»gtffi*coCVDSt{blil2 6<Wffilw«!#i- 5 
-> y 3 .vggHbffil 2 4 75S C V D ®Hb8H 2 6 ffiiJUco^ y ^ V 

^iriti-^^^y rt LxmHE-tZ-tttb, cvoi$fbll2 

6'COdi^(.:.^tHLTI/^±SFB^OffiiJS7!)>P>^:# < x. 

[0050] &.\,^x\ m^Mi&mwn^mfcmfc 1 oa? 
vDSia <3 , -co^ 1 - h^bK2 8 Jiir^y ->y =>> 

coy- Nff^lr/<^-^>^'LT, y— h«i3 0 4r^ 
^?Ht, ^^-^rftM«co#jg^S*g i o tgfXfe 

[0051] -9 lt, Si^glffliseco h ^fl 8rt 
!C3£«$^fcCVDStfbSl2 6f!:J;ot h uyflfei 
»Bt**Lyb*^-^««jw, #«f*»si oSBSUte 

»L-CfM$ix/---*tcoy-^/ h*W V^is!c3 2i, 
^tLb— *j-<oy — ^/KU-f 2(*^^iX7t^ J r 
^H«3 4±i:y- hS^fblf 2 8^^bTfFM$nfc 
y- h«ffi3 0 ti>f>iiJMMOSFET^t 

•So 

[0 0 5 2] c«n«t 9i-**liS5#ffiJ;J;ix{i, *SS^-> 
y 3^atS*»P>*5.^W»:«ffil 01CI?$ 20nml 

aw/<y KBEfbBii 2St>*->y ^y^fbSIi 4*m\zM 

«c0^agft:S*5 1 0^iM*RK!C3iy^>yLT^$4 0 
0nm?)hl^yf 1 8?rML, K U 1 8 rtdffllJil 
4«fBL-C^6/<7 KUfbMl 2^|S]|;2 0nmS 
Sxyfy/Lt, KSffbMl 2;5^hu>^l 8ffl 
B*»f>x.<*bix/ra**?KflK-t-4i:*{ii|iai#:S«i 0 
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0*HSrS»»fkLT^y = V'Bfftlll 2 0 StJBbJI 
U S^ffil^ffMLf-Jf^ 2 0 nmSSndfjJ 3 
Vtt 2 2 ZmHik LXW-Z 4 0 n mi««/?!) Tfeftlg 
£ LTCO->ll =>>igftlf 2 4ML, HDP-CVD 
fe(r«t ijffS 6 0 OnmlgtO h ^^TmmWtt L 
T60CVDgefbJf2 6 &Mf&LX~>V => V'BgffcSg 2 4 ri> 
fefcS h 1 8 4-a*6iA^-. CMPSia'Jv'Un 

^affcJHl 4SE®#SfMt-5*T : CVDBg:{Mf£2 6ftt)< 

->y 3^^kw;2 4^^ti!cwsi^*LT~>y =>>mt 

B2 AfrbKZ, h U-V^l 8rt<7^{-CVDiSMsK2 6 
^ytikll 4SOV'y KttfbOtl 2 

ic3t±A^ti/c h \s>^%mmmt l-c<dc vDgeftJig 

2 6W±»Sr j ewflUJfi^<y riftailli: LT<n->y a> 

iefbBI2 4icioTffiS$^7t«ti(c^^T^°^ Kttfk 

II 2 75»P }I a^tti^tb$-tt, M-v^^gf^r^fiSc 

[0 0 5 3] Lt, KBKkJBtl 2co^ h^y^ 
>-**eo|8S(- % -<7>Xy h'MIl 2«t«3 tWJ?<0J5vv< 
U T^SIt LTcO->y =>>Wcitm2 4 7)5 h UV^5c±< 
LT«0CVDSffbM2 6«B*«HL-C^afc 

7)>e>^:#< ^.<*?>tt-5J; Hz^y3->-y*&ftZ > zk&Mi 

T'#5o .*^J*W««o¥*fc«« 1 0±C:ff$fifcL*:* 
■Ms** y 4 I- 3i y v y*(c i , 

[0 0 5 4] /N°y KKfbR 1 2cO*:frj6]|;: 2 0 n 

mifxyfvj'Lt, '*y KS^ftSI 1 2# huyf 1 

i oco hu^-?- F- yy°^— i— UA&mmz-tt. 
^mwmtK i o *aBSrj»»fb lt •> y =■ vswui 2 o & 

y •> U VJI 2 2 £j»igfefb LtS $ 4 0 n mii«/< >J 

rmmmt u-c^->y 3ytM2 4eMLT^5t 

7^4ft**.*5ri?JST-#5i:*{r. '*y KSfftfflll 2<w 
Hi^Tfill-^. C P3tl7tS*-lC^ y f - > ^'Itttcoffiv v< y r 

^git ltco-> y => ymitm 2 4 asfl^stt. ^cd-> 

y =^Bfft:M2 4(cioT^j»ft:Stg 1 Ocn b i/Vf h 

y 7° => --)-- u Ai&mmm £ tiztz », ^ y ^ > 

[0 0 5 5] S§oT. ^ff^MUgco^^StS 1 0_h 
CMOSFETCoy- h»fbJ»2 8 SrJKrit-T 4 



[0 0 5 6] ^«e*5, ±IEHSfeJgffi(l*i^-C{±, /<5/Kffi 
mmt LTJ?$ 2 0 n mgStO/?y KKfUBt 12^ C 

14^, AJJ7!68!giLTS$2 0nmSSff)*y-> 
y 2Sr*MjEfbLTJg«Lfc«$ 4 Onmggro 

•>y ^>itftsi2 4^> h \s>*%wimmb lt»h 

DP-CVD&1CJ; VMf&LltmZ 6 0 0 nmgStOC 
VDKftR2 6Sr-€:n j E r ixtefflL-r^S*s, -^b^Jfe 

[0057] tta.MxyrifiiMIt it, ^^y??£i 

KKfbRl 2C07-T haiy^v-^mtLT h u>f"3E* 
ite^i LT<75CVDI^liIl2 6 «t 'J t^y^^fttt 

[0 0 5 8] CMPftCJ;? h UJ^fcWIMMfe 

tux, w^«^y ayitfflv\ ^y7^iit 

\s>^Kmmm®k L-ccocvDgeftif 2 6 j; t^y 
fymi4«fti-> y = >sfbii^ffl^T tin. 

[0 0 5 9] 

costly Tmmmiz&r>x%Lm&tix\,^z^kiz£. 

^ -y ^ > ? £tiZ> ^ b £'<V Tmmm\z£ -oXWffl&it 

■r&z t sit*)* *m#-mffi.<o b uv-f-hy 

lot, ^JX-fi^ffl^^jg^S^lCMO S F E T 

«W«afW/j;SHBfk«:KJl: U MO S F E T(7)#tt^{f 

[0 0 6 0] W*Jf4!li^5^^»cO«3t* 
«fell«t*Ltf, hu>-^^ig, ^y K*6»R(Mffi. SO'^fe 
WMIKi:. V u-v^hlia^^tf h u>^3t±<»t^i 

y KIMMI*3iyf- ^ffi«co^ 

^jico^y^^y-co^iria]^ h vs^%mmm<r>m 

I)!5i?fy/^4ci^<y T|fe»fflUcJ;oTttifW 
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mitm<r>mm^Mmit^p5±L, mosfet^ 
10061] nit. m*m5ii&&¥mfrmm.<r)mmj> 
i-*3^r, Kte^Bft Lxmi<r>m<km&m\,\ te 

f&LtztfV «>y = >1ig£j|ft^ffcLT^y Tteltflili LT 

(r>mitimzBf$.Lxwi2<nmtmfi>btez M^^-rt*- 
m2<r>mitm$:wmvk£ixm2<»mitmfrbtez> h u 

I+tt(^iSvv-}f y ->y = >-Bl£^B£ftLTfML;tm2c/) 
m< LT, 'V Kte*B1^3?l<7>g£<fcBI£3^?-:/?l£ 

wfB 2 ^BMbHSrSa 5 c t /^^icftS/.: 

s^v^ixSrifc^y r IfeftBtH «t o 
r»»JBSJti-S w t *W«glc/«e i) . ^#{£»Scd buy 

#5. Sot, *Wft:»«WWtt^»fW(ttO|6i±{i#4. 

[0062] tti, n#m6\zi&&¥mKmxtommjj 
t utco^ 3 (omtm&Bf&Lxm 2 <r>mtmi>*b 

35 3 wilfbfllfttfSB 2 <oft{bflt£'9F8l»£ LTji? 2 cogg 
t \z& g , h u-^f-3te««fe^<t LxmiJfcffij&ftte 

pmzuzh&ttxBfS. Ltzw, 2 mmatt*'< v rmm 
mtLxm^\ z.<n$i2(r>mti&<r>mm*'<-y pf&mm 
t Lxnrn i <r)m{km<omi¥-£ 0 i>m< it, '<? kis 



m^mt^mm^m^ammz^m Ltz h n^a* 

!6«*<ofi||ffiii>'<yri6l»8ti: L-CW*2w|ftfb«4:a 

zz.t£s<vTit&mmiJ:^xymmitirz>z.ktf-zim 

w*Mt-«f ft «H4<W(6i±l-*#i"S ^ £ S„ 
[0 0 6 3] tfc, »*JS7l;«5iNlitfl£K«ro»Jfi* 

ir&i^T, /<y KlftRR^: LTll w^kW«rfflv\ Jft 

Affile huyfS^lfei*,): 0 t^y^>-mttco^t^ 

mW±m\z V\s>^%W®8ttot LTco^2co^bSI<£r 

u => ymmmm&irz $. x-m 2 <r>mkmB.ir&<um& 
mmm£ixmitmA>t>tez h^^^izm2<nmim 

2 0^ttarffll.\ ^co^2co^ftBIJ; Hiyf^ 
ItttcOi^i/^fhflf ^/^y Tlfe^BIir Ltffll\ Kite 

chk^: Lxnminmitm&^vT-^ri&jz-fzmiz. 
^*«ifti»*w««iw/<y Tite^i LT<oafkffli«-* 

7"£i%z>zkzs<vT tmmiz x o t rn^j m±-r 5 ^ t 
i|y»iWS«<»'i*tt^MtiCtt»isi±K»*i-ac 

[00 6 4] * /- . IS*ri s (C«2^i«4:(K11^Kifi^ 
^ — Bp-SriSttl Ltz'irk, mtti LT^S h uyftf)|^I 

yf^no T**|6l (- X. C btltzm&-lZ/i y Kte»BI 

^y^^^BHStoi^v^^y Tte^lll* s ^$n, -<^>^< 

y T tei^flf (C £ ot^ftltSW h I'Vf h j/t 0 ^— t- 
-«FUi6«* s »II$n6fc»s 31 -y?-^yffim*%Hk£tl 
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OMOS FETSr^i-BfffiBlT-fcSo . 
[12] El 1 <F> h ^Vf«ft»KI(7)MOS FETcD®i 

ifi#fc£R9irs;fc*0>xa»rB[Il (^coi) 

[S3] iai^H^>^il61t»Ka^MOSFETcoK 
ift*&Sr»Wi-5fc*coxS»fffiia (^co2) T-fc£ 0 

[114] Hl^h^V^-|ft*»|||ffl<OMOSFETcoJB 
**ft«rRW1-Sfc*>^xaWBH (^co3) t?fcS 0 

5] hU^*6»»(*S!^MOSFETcoK 
ifi*ftSr8ftWi-6fci6coXSWfaia (^co4) "Cfcio 

[II 6] BllcOhU^|6l»^Ht®cOMOSFET<7)K 

je^ffiSrKWi-s^towxewBia (^cos) -efcio 

[El 7] m 1 CO h FETcO®J 
JS*ffi«r»lW"t-4fc«>^xSWrffiia (-^coe) T**>6« 
[H8] IH ICO h U^lfelft^BiacOMOSFETCOR 

119] H 1 CO h U>-^teSt^gtM^MO S F ETcnm 
**«fc*RWi-«fc*wxa*BBI (-t<7>8)' T*fc5p 
[Hi 0] H) l co h u^lfeft^f^coMO S F ETCO 

»a*jfe«riftW'rafc«>^xa»Bia (^co9) -e*> 

[Ull 1 ] HI 1 CO h ^^te^^Bf McOMO S F ET(7) 

»iS*fe*iftMi-sfcy>^xai»fffiia (^coi o) T*fc 

■So 

[012] n i co h ^^^-mm^mm^Mos fe tco 

Ki6*8fe*lftWi-*fc»^xaiBrBia (-t<o 1 l) -cfc 

[Hi 3] El co h uv^^f^giMcOMOS FETco 
SSit^rffiSrK^i-Sfc^coxaiSrBlll 0£coi 2) 

[Hi 4] S£*cO h l/yfft»»HII(OMOS FETCO 

'So 

[HI 1 5] Sf^ECO h UV^-^f^gfMcOMOS FETCO 

«ac*«fe*RWi-*fc»<nxawBia (^2) -e*> 

-So 

[Hi 6] ££*<7) h l/>f»KI»MOS FETcn 



»i6#fe&R9ii-5fc»<7>XS»Big (^co3) 

■So 

[Hi 7] ^*CO K U-^*6^itS<75MOSFETW 

[[211 8] S U y f ^S^fSScOMO S F E T W 

«Jt#te«rlft9l1-'5rt:*>wigWEE| (^(7)5) "Cfc 

[HI I 9] &£<n h l^>^*6*R»lltS(WMOS FETcn 

'So 

[ll 2 0] &5fccO h l^^ltejgk^PHIMcOMOS FETCO 
»it*ft*RW+*fe*!>coxa»rBia (^co7) T**> 

So 

[121] fi£#G0 h ^>^tbHk^Hm<r>MOS FETCO 
»iS*te*RWi"5fc«>mxe»rBia (^r^8) T-fc 

So 

[112 2] t£*<0 h l/^f-«»»BiWMOSFET© 
»Jt*i5fe*RW-t-Sfe«>^xaBrBia (t(^9) T**> 

-So 

[112 3] S*cO h U >f fti^IIcOMO S F E TCO 
»i§*te£RW-rSfcrt<7>xa»BE (^10) -Cfc 

-So 

10 12 ^yK»fUH, 14 

1> ^ vSfbflS> 16 i/^ hp, 18 hu> 

?\ 2 0 y 3 ^BfitBt, 2 2 jRliv/Day 

Wk 2 4 y = ^Btffctt, 2 6 CVDttfbR, 

2 8- V- bmitm, A huyf h^a-t- 

3 0 32 y-VK^^yi 

3 4 ^-\**/MWSu 5 0 ^»ft*lS, 5 2 

'<yKBMUJI, 5 4 ^V^^mtm, 5 6 

Fl, 5 8 FU>f, 6.0 y^y|ft 

Bf£, 6 6 CVDBtfbBI, 6 8 y-HMtK, 7 

0 y— 7 2 y-VKK^I*, 7 

4 f-**/MWflc* B b is^-f* h y^^—i— 
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io • • -mwm& 

20 • • • fynvffiitffi 

24- • • A>j7ims6£isr<z>i'>)a>mm 
28- • -r-hswtffi 

3 0 • • ••T-hBffi 

32 • - • V-^./KU'VfflJa 

3 4--. ***Mm 
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